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Physicochemical Studies of Bore Wells Water of
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Physicochemical studies such as pH, chemical oxygen demand,
total and permanent hardnesses and hardness due to magnesium, chlor-
ide, sulphate, phosphate and nitrate contents, total dissolved solids and
conductivity of various bore well waters were carried out for thirty
samples collected at different parts of Chennai especially in the central
region during April 2004 and their water qualities were assessed.
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INTRODUCTION

The southern state of India, Tamil Nadu, received very little rainfall in the past
four to five years. This resulted in severe drought and perennial drinking water
problem. The state capital, Chennai, located in the extreme north of the state,
used to get its drinking water supply from the prominent reservoirs around it such
as Cholavaram, Red Hills, Chembrambakkam and Poondi lakes. As these lakes
got dried up in recent years, people started digging bore wells several feet in
depth. The quality and quantity of water are found to vary from place to place.

Bore well water is the underground water that comes as the seepage of surface
water and is held in sub-soil and rocks. Bore well water is expected to be good
in quality and less polluted. The use of fertilizers, pesticides and insecticides in
rural areas, lime, bleaching powder, septic tanks, refuse dumps, etc., in urban
areas are the main sources of soil and underground water pollution.

Several reports have appeared on the analysis of bore well water in the rural
areas of Tamil Nadu' and in other states>™>. In order to assess the quality of various
bore well waters in Chennai, we have carried out a systematic physicochemical
study on various samples drawn from different parts of the city.

EXPERIMENTAL

About thirty bore well water samples from different areas in the city were
collected in brown glass bottles with necessary precautions®.-
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AR grade chemicals and double distilled water were used for the preparation
of various solutions required for analysis. The factors considered for the studies
are pH, chemical oxygen demand (COD), hardness (total, permanent and
temporary hardnesses and hardness due to magnesium), qualitative studies for the
detection of ions, total dissolved solids, conductivity and UV absorption studies
for the presence of any organic substances’.

The parameters such as pH, COD, TDS were determined by standard manual
methods. Hardness of water was estimated by complexometric titrations® using
EDTA. UV spectra were recorded on Hitachi UV-Vis spectrometer using a pair
of matched quartz cells of path length 1 cm.

RESULTS AND DISCUSSION

The physicochemical data for the bore well water samples collected in April
2004 are presented in Tables 1 and 2. The analytical data of most of the samples
vary with the places of collection, which may be attributed to the differences in
soil composition and the extent of land pollution’.

The pH of water is an important parameter to assess its quality as drinking
water. Low pH, viz., below 6.5 corrodes metal pipes, resulting in the release of
toxic metal compounds. The pH of the water samples in the present study was
found to range from 6.9 to 8.6, which almost lies within the range prescribed by
IS: 10500-1991, viz., 6.5-8.5. Waters having pH beyond this limit affect mucous
membrane.

The chemical oxygen demand of all the samples lies below 150 mg/L
compared to the maximum permissible limit, viz., 250 mg/L, indicating the
presence of chemically oxidizable substances in low concentrations. The de-
scribed limit of the total dissolved solids is 500 mg/L and the permissible limit
is 2000 mg/L in the absence of alternate source. According to WHO and Indian
Standards, TDS values should be less than 500 mg/L for drinking water. In the
present study, with some exception, the values of TDS for most of the samples
ranged from 30-1660 mg/L which lies in the range suggested by WHO and Indian
Standards® '°.

All the hardness values are expressed in terms of mg/L (i.e., ppm) of CaCO;
as per standard conventions. The total hardness of the bore wells water varied
from 60-2600 mg/L (described limit is 300 mg/L and the permissible limit is 600
mg/L in the absence of alternate source). Most of the waters collected have their
total hardness above the permissible limit, viz., 600 mg/L of CaCO;. Water
samples at Loyola College just touch the maximum limit, whereas the samples
from Kodambakkam, Gillnagar, NGO Colony, Kolathur, etc., have their hardness
much above the maximum limit. There are areas like Sterling Road,
Valluvarkottam Road, Nungambakkam Village Road, Sakthi Nagar, Sowrashtra
Nagar, Choolaimedu, West Jafferkhanpet, Saidapet, etc., having their total
hardness almost closer to the lower described limit, viz., 300 mg/L of CaCO,.
Hence, these waters are relatively soft and could be used even as drinking water
after the required biological assay.
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Most of the water samples contained appreciable amounts of chloride as
evidenced by their Volhard’s method of determination and very little amount of
sulphate. Nitrates and phosphates are almost nil or negligible to be detected. The
reason for the absence of phosphate, nitrate in urban bore well water may be
attributed to less use of fertilizers and pesticides in the city. The chloride content
of the samples was found to be much high in magnitude and in accordance with
its hardness and TDS. Natural water contains low chlorides in the range 50 to
145 mg/L. The findings indicate that about ten samples, out of thirty samples
analyzed, have chloride contents below the permissible limit for drinking water,
prescribed by Indian Standard'®.

The specific conductivities of the samples are found to be directly related to
their hardness and total dissolved solids. For example, the water sample collected
at NGO Colony has maximum specific conductivity and dissolved solids.
Similarly, water samples having higher dissolved solids are those collected from
BE Colony, Kodambakkam, Valluvarkottam Road, Kalyanapuram and Kolathur,
which are found to have appreciable specific conductivity.

The UV spectra of some samples showed narrow peaks around 225 to 240 nm
with absorbance maxima in the range 0.20 to 0.40 which may be attributed to the
presence of some micro-organisms or organic residues.
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